Multiple signalling pathways orchestrate the normal development of the pituitary gland, a critical organ that regulates vital physiological processes in vertebrates. Despite the importance of the RAS-RAF-MAPK pathway in normal physiology and disease of numerous organs, its role during pituitary development and tumourigenesis remains largely unknown. Here we use a genetic approach to elevate MAPK signalling by conditionally expressing the gain-of-function alleles BrafV600E and KrasG12D in the developing mouse pituitary. We show that the overactivation of the MAPK pathway during embryonic development results in severe hyperplasia and abnormal morphogenesis of the pituitary gland by the end of gestation. Cell-lineage commitment and terminal differentiation are disrupted leading to a significant reduction in numbers of most of the hormone-producing cells before birth, with the exception of corticotrophs. Of note, Sox2+ve stem cells and clonogenic potential are drastically increased in the mutant pituitaries. Disruptions to neuronal mRNA translation are hypothesized to underlie human neurodevelopmental syndromes. Notably, the mRNA translation re-initiation factor DENR is a regulator of eukaryotic translation and cell growth, but its mammalian functions are not well understood. In this presentation, we discuss our findings which demonstrate that Denr influences the migration of murine cerebral cortical neurons in vivo with its binding partner Mcts1, while perturbations to Denr impair the long-term positioning, dendritic arborisation and dendritic spine characteristics of postnatal projection neurons. We characterized de novo missense mutations in DENR (p.C37Y and p.P121L) detected in two unrelated children diagnosed with autism spectrum disorder to find that each variant impairs the function of DENR in mRNA translation re-initiation, and disrupts the migration and terminal branching of cortical neurons in different ways. Thus, our findings link neurodevelopmental disorders to impaired mRNA translation re-initiation through perturbations in DENR function (OMIM: 604550) in neurons. L-enantiomers of amino acids predominantly constitute all the proteins translated through ribosomal machinery. Nevertheless, Damino acids are present in various organisms ranging from bacteria to mammals providing vital cellular functions; more interestingly, in tissues like neurons and gonads at higher concentrations. The participation of D-amino acids in proteins synthesized through ribosomal pathway may lead to the production of mis-folded proteins thereby causing global breakdown of the systems. Interestingly, the cellular systems have evolved to protect and maintain high translational accuracy by efficiently checking at several points by different molecular players. D-aminoacyl-tRNA deacylase (DTD) is a freestanding and highly conserved protein identified based on its ability to deacylate D-aminoacyl-tRNAs into free D-amino acids and tRNAs. The molecular basis through which DTD acts preferentially on tRNAs charged with D-enantiomers of amino acids has also been explained through high resolution crystal structures recently. Considering the high conservation and its discerning molecular activity, DTD enzyme most likely plays a crucial functional role during the development and overall physiological maintenance in higher eukaryotes including humans. We aim to explore the significant in vivo functions of DTD employing Drosophila melanogaster. Transgenic fly lines carrying FLAG-tagged full length DTD for overexpression and knock-down purposes have been generated for genetic manipulation and other cellular studies. Attempts are being made to generate various alleles via transposon mobilization and CRISPR-Cas9 mediated techniques. Preliminary observations from our studies will be presented and discussed. Cell number plasticity is coupled to circuitry in the nervous system, adjusting cell mass to functional requirements. In mammals, this is achieved by Neurotrophin (NT) ligands, which promote cell survival via their Trk and p75NTR receptors, and cell death via p75NTR and Sortilin. Drosophila neurotrophins (DNTs) bind Toll receptors instead to promote neuronal survival, but whether they can also regulate cell death is unknown. Here, we show that DNTs and Tolls can switch from promoting cell survival to death in the central nervous system (CNS), via a three-tier mechanism. First, DNT cleavage patterns result in alternative signaling outcomes. Second, different Tolls can preferentially promote cell survival or death. Third, distinct adaptors downstream of Tolls can drive either apoptosis or cell survival. Toll-6 promotes cell survival via MyD88-NFKB, and cell death via Wek-Sarm-JNK. The distribution of adaptors changes in space and time, and may segregate to distintict neural circuits. This novel mechanism for CNS cell plasticity may operate in wider contexts. 
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